7 Characteristics of Living Things
1. Complex and organized

2. Homeostasis

3. Adapt

4. Reproduce

5. Respond to stimuli

6. Metabolize

7. Grow

Based On:

1. Cell # – unicellular or multicellular

2. Cell type – prokaryotic (no nucleus) or eukaryotic ( after the nucleus)

3. Mode of nutrition – autotrophs or heterotrophs

4 Kingdoms

1. Protista

2. Fungi

3. Plantae

4.  Animalia

3 Domains of Life

1. Bacteria

2. Archae

3. Eukarya

Gene- functional unit of heredity

Science – to know

Scientific Method 

1. Observation

2. Hypothesis

3. Experiment

4. Conclusion

A theory is a scientific method proven over time.

Matter – anything that takes up space

Atom – smallest unit of matter

3 parts of an atom

1. Proton +     Mass weight of 1

2. Neutron     mass weight of 1

3. Electron –     no weight

Element – a substance that cannot be broken down by chemical means

SPONCH

Sulfur, Phosphorus, Oxygen, Nitrogen, Carbon, Hydrogen

Atomic Number – names the element = to the number of protons

Atomic Mass = to the number of protons plus the number of neutrons

Isotopes – same Atomic number but different atomic mass because they have a different amount of neutrons

Molecules= two or more atoms combined by a chemical bond

Ion – charged particle

Bonds

1. Ionic  - weak transfer of an electron

2. Covalent – sharing of electrons 

3. Hydrogen – a bond that involves hydrogen

Polar covalent Bonding

Unequal electron sharing 

Properties of H2O

1. Adhesive

2. Liquid

3. Universal solvent

4. High heat capacity

5. Dissociates – can be converted into positive and negative ions

PH – measures a Hydrogen atom

1. < 7 – acid

2. 7 – neutral

3. > 7 – base

Solution
1. Solute – particle that dissolves in the solvent
Ex: sugar

2. Solvent – what the particle dissolves in 

Ex: water

Buffer – substance that minimizes change in PH

Carbon has a property of tetravalence

Carbon Bonds

1. Hydrogen

2. Hydroxil

3. Carboxyl

4. Amino

5. Phosphate

6. Methyl

Organic chemistry

1. dehydration reaction – they form one covalent bond and release one water molecule

2. hydrolysis – break one covalent bond and they need one water molecule

Carbohydrates – form in a 1:2:1 ratio carbon:hydrogen:oxygen

1. Monosaccharide (sugar) is a subunit of a carbohydrate
Polymers – are composed of carbohydrates, proteins, and nucleic acid. They are composed of repeating sub units. Based on the #  of carbon atoms.
a. Pentose – 5 carbon atoms  EX: Dioxyribose (sugar found in DNA) and Ribose (sugar found in RNA)
b. Hextose – 6 carbon atoms  EX: Gluclose, Fructose, and Galactose
2. Disaccharide – composed of two monosaccharide’s  
Glucose + Fructose through dehydration synthesis to make Sucrose  
Water is released through dehydration
3. Polysaccharides – are composed of many saccharides
Glycogen and starch store energy
a. Starch energy is stored in plants

b. Glycogen energy is stored in animals

c. Cellulose is found in the cell walls of plants

Low fat – cholesterol
High fiber – promotes excretion (cellulose)

Chitin – part of the exoskeleton of insects

Lipids – get bigger by adding Carbon
A subunit of a lipid is a Triglyceride.
Form 3 covalent bonds which release 3 water molecules
Glyceral (alcohol) polar molecules +fatty acid

1. Neutral lipids – fats and oils (avoid water, hydrophobic)

2. Phospholipids – cell membranes (replacement of a fatty acid with a polar head)

a. head (polar side) is hydrophilic

b. tail – is hydrophobic

3. Steroids – cholesterol found in the membranes which provides flexibility 

a. estrogen – secondary female characteristics

b. testosterone -  secondary male characteristics

Butter – saturated fat (all single carbon solid bonds) solid

Vegetable oil – unsaturated fat (one or more double carbon bonds) liquid

Proteins – Greek meaning first class, most important macromolecule

Provides structure, information transfer, hormones, transport, enzymes (biological catalyst – speeds up a chemical reaction)

Polymers – with repeated subunits in the protein category are called Amino Acids.

4 Levels of Protein Structure

1. Primary – the arrangement of the amino acids starts to form a chain which starts to form a shape
(amino acid sequence)
2. Secondary –repetitive folding 
Alpha Helix or Pleated Sheet where Hydrogen bonds form secondary structures
3. Tertiary – 3 dimensional shape of one polypeptide 
a. denaturalization – alters tertiary structure by heating to break the bonds
4. Quaternary – 4 dimensional 
Shape of more than one polypeptide
a. Complex Protein – Hemoglobin
Polypeptide – a string of many amino acids 
If a polypeptide works it is a protein. 

Simple Protein – refers to chemical structure

Complex Protein – 3 dimensional shape > 1 polypeptide

Nucleic Acids –polymers composed of repeating subunits called Nucleotides


DNA – ATGC


RNA – AUGC
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AMP – Adenosine triphosphate (energy carrier)

Nucleotide 

cAMP – Cyclic Adenosine Monophosphate (Communication)




NADH – Coenzyme (helps other emzymes)

Parts of a Nucleotide

1. PO4  - Phosphate

2. Sugar – Pentose

3. N-Base – nitrogen containing base

4. Polymers form a nucleotide chain

Parts of a Cell

Cell – functional unit of an organism

Unicellular organisms – yeast, bacteria, protozoans

1. Surrounded by a plasma membrane -  which contains the cell

2. Contains fluid – cytoplasm

3. Contains organelles – small bodies, have specific functions

3 Functions of the Plasma Membrane

1. Must act as a physical membrane – 90% composed of a lipid bilayer

2. Selectively permeable – regulate transport 
Needed to import Carbon Dioxide and to export waste 
Neurotoxins can enter here

3. Communication
This is a dynamic structure called a Fluid Mosaic Model.

Fluid Mosaic Model

1. Composed of a lipid bilayer.     Polar head and nonpolar tails.









Hydrophobic





PHOSPHOLIPIDS

this excludes water


2. Membrane Proteins – places where the hydrophilic solution passes through

3. Contains Cholesterol – (steroids, lipids)  
It is Hydrophobic and it allows the membrane to flex. 

Transport is the major form of movement of molecules. 

1. Passive transport – diffusion high to low – no external energy
2. Active transport – low to high – requires energy ATP
Pumping against a concentration.

Osmosis – diffusion of water ( facilitated diffusion ) 

Length – meter

weight – gram

mass – liter

Prefixes

Kilo – 1000 or 103

Centi – 1/100 or 10-2
Mili – 1/1000 or 10-3
Micro – 1/1,000,000 or 10-6
Cell – surrounded by a membrane

Prokaryotic cell – no nucleus but it has

1. a nucleod – genetic material

2. ribosomes

3. Plasmid – extra DNA (this is what makes some bacteria antibiotic resistant)

Eukaryotic – 

1. Nucleus

a. surrounded by a membrane called the nuclear envelope

b. nuclear pores – holes or openings 

c. Cromatid DNA – genetic material

d. nucleolus – ribosomes are organelles that make protein

2. ribosomes – makes proteins

3. endoplasmic reticulum – (ER)

a. Rough ER – contains ribosomes and form a secretary protein that leaves the cell

b. Smooth ER – no ribosomes and is involved in lipid metabolism and detoxification (liver)

4. Secretary proteins must be sent to the right place to be read. The apparatus that reads them is the Golgi Apparatus. It packages and sorts proteins that are made in the rough ER to be packaged and sorted in the Golgi Apparatus.

5. Lysosomes – organelle that carry acid hydroloses

HYDROLOSES
Hydrolisis


enzyme



        PH<7

This breaks covalent bonds is an acidic environment. Intracellular digestion breaks down parts of the cell and recycles them.

Mitocondria – the powerhouse of the cell. It makes energy in the form of ATP

Plants – autotrophs


Chloroplasts – involved in photosynthesis


Process that takes light energy and chemical energy to make organic compounds.

Nucleic Acids

1869 – after the civil war (threat of diseases)
isolated pus from smallpox victims to investigate viral infections     They found that white blood cells were a semi-liquid consisting of a nucleus and DNA Chemists isolated nuclein from the nucleus of white blood cells

Nuclein has 4 parts

· A
Adenine

· T
Thymine                        Base pairs

· G
Guanine

· C
Cytosine

Isolated proteins – found to be very complicated with thousands of different structures.

Nucleic Acids – transforming member

Carbohydrates – sugar boost

Lipids – fats to store energy with ATP

Proteins are responsible for complexity

1928 Griffith founded the “Transforming Principle”   He tried to decide which molecule was responsible for changing the characteristics of a cell      “Phenotypes”

Introduced the concept of “Transformation”

PG 76 Bacteria cells will grow in a culture. The plasmid of a protein cell carries extra DNA. Bacteria cells will take plasmid DNA into the cell and transform it.  Changed bacteria cells will grow on antibiotics. They make viruses come back to life.

MRSA – metholene based resistant

1940’s – 1950’s Hershey and Chase define the Transforming Principle 


Bacteriophage Virus                           


Made it antibiotic resistant.


The changed cells then grow on the 


Antibiotic.

Radioactive isotopes –extra energy       S35   Sulfer radioactive isotope   Outer part is radioactive

Cells were not radioactive radioactive

What causes antibiotic resistance?     P32 Phosphorus isotope

Phosphorus in the nucleus

Phosphate makes DNA radioactive

Structure of DNA

1953 Watson and Crick
Wilkins and Franklin

DNA nanometers – must use x ray to see DNA 

DNA has two polymers

Watson and Crick use Franklins picture to explain DNA

Watson, Crick, and Wilkins get Noble Peace Prize and Franklin dies of ovarian cancer

Ribosomes make proteins

Nucleic acids (polymers)   DNA and RNA

Polymer – repeating subunit of nucleotides

Nucleotide

· PO4
· Sugar (Pentose)


= hydrogen bond

· N-base    Nitrogen                                                                                             


Properties of DNA – deoxyribonucleic acid

1. Composed of 4 nucleotides    (bases)

· Adenine

· Thymine

· Guanine

· Cytocine

2. DNA consists of two polymers (double helix)

2 nucleotide polymers (strands)

Composed of alternating sugar and phosphate

Backbone alternates sugar and phosphate groups which are connected by covalent bonds

Steps or rungs are where the N bases are ATCG

A matches with T and G matches with C  

30 billion pairs in one cell

3. A-T has two bonds         C-T has three bonds

4. The order sequence of the bases contains a large amount of information (Genetic Code)

Phosphate connects to Carbon 5
5’prime end hooks to Phosphate

Sugar connects to reactive hydroxyl off Carbon 3
3” prime end hooks to sugar

ANTI PARALLEL NATURE

Helix splits base pairs because Hydrogen bonds are weaker

Nucleic Acids DNA

· 4 nucleotides (A,T,G,C)

· Double helix

· Bases connected by Hydrogen bonds

· The order of connection gives large amounts of information

Genetic material is capable of moving from generation to generation through DNA    (Central Dogma)

DNA  organelle surrounded by a nuclear membrane with cytoplasm outside and DNA in the nucleus. It has nuclear pores in the membrane.

DNA replication

1. Separate the base strands with DNA HELOCASE (enzymene)

Splits DNA by using ATP 
DNA compacts 1 million times and spins and moves at 500 to 1000 RPM’s 

2. DNA POLYMERASE (enzyme) functions to make DNA polymers

DNA Polymerase works in only one direction 5’ to 3’.

It only adds the nucleotide at 3’

First polymer is formed from 5’ to 3’. Which attaches to 3’ to 5’.

Defined points – space between 1,000 bases, where you can start a new 3” section

First strand is continuous and the new strand is discontinuous

They are made in opposite directions.

Templates are the parent strands.

3. Info must be copied exactly    DNA LYGASE 9enzyme) that connects fragments

Hybrid molecules

Semiconservative replication

½ parent and ½ new double helix 

Cancer is  a DNa mutation

PG 158 figure 9-6 and 9-7

Central Dogma

1. Genes must be copied exactly so they can pass info to the next generation

2. Genes must be used

a. Genes are composed of DNA

b. Eventually produce proteins

DNA replication – one partent molecule makes two

DNA is expressed

Change DNA in hnRNA by TRANSCRIPTION

RNA – heterogeneous nuclear ribonucleic acid

hnRNA becomes different types of RNA molecules

· MRNA messenger RNA – provides information for the protein

· RRNA ribosomal RNA – makes up RNA which makes protein

· TRNA-transfer RNA- adapter molecules that allows nucleic acid information into protein

MRNA 


Nucleus 


nuclear membrane

               MRNA
to ribosomes to be converted into proteins


Cytoplasm

Translation – is changing messenger RNA into proteins

DNA and RNA are both polymers of nucleic acids called nucleotides

Both have bases, sugars, and phosphates

Table 10-1 

	Comparison of DNA and RNA
	
	

	
	DNA
	RNA

	Strands

Sugar

Type of bases

Base pairs

Function
	2

Deoxyribose

Adenine (A), Thymine (T)

Cytosine (C), Guanine (G)

DNA –DNA

A-T

T-A

C-G

G-C

Contains genes; sequence of bases in most genes determines the amino acid sequence of a protein
	1

Ribose

Adenine (A), Uracil (U)

Cytosine (C), Guanine (G)

RNA – DNA          RNA - RNA         

A-U                       A-U

U-A                        U-A

C-G                        C-G

G-C                        G-C

Messenger RNA (mRNA):

Carries the code for a protein-coding gene from DNA to ribosomes

Ribosomal RNA (rRNA): combines with proteins to form ribosomes, the structures that link amino acids to form a protein

Transfer RNA (tRNA): 

Carries amino acids to the ribosomes


Amino acids are a subunit of protein

Ribosomes make protein

Ribosomal proteins are in RNA

Figure 10-2


The base sequence of mRNA carries the information for the amino acids 

sequence of a protein

rRNA combines with proteins to form ribosomes. The small subunit binds mRNA. The large subunit binds tRNA and catalyzes peptide bond formation between amino acids during protein synthesis

Each tRNA carries a specific amino acid to a ribosome during protein synthesis. The anticodon of tRNA pairs with a codon of mRNA, ensuring that the correct amino acid is incorporated into the protein.

Transfer RNA has an amino acid on one end and a anticodon on the other. Messenger RNA has the three corresponding bases. For every three bases that combine you have one amino acid. Always starts with AUG and ends with UAG. One gene has 6 million bases.

Transcription is done in the nucleus. RNA polymerase makes a RNA polymer in the nucleus.
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a- Transcribing DNA

b- Nontranscribing DNA

c- DNA

d- mRNA

e- protein

Transcription is in the nucleus. RNA polymerase makes an RNA polymer in the nucleus.
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A) initiation- RNA polymerase binds to the  promoter region of DNA near the beginning of a gene, separating the double helix near the promoter

B) elongation – RNA polymerase travels along the DNA template strand (blue) catalyzing the addition of ribose nucleotides into an RNA molecule (pink). The nucleotides in the RNA are complementary to the template strand of the DNA. Begins at 5 and works to 3

C) Termination – At the end of a gene, RNA polymerase encounters a DNA sequence called a termination signal. RNA polymerase detaches from the DNA and releases the RNa molecule.

D) Conclusion – After termination, the DNA completely rewinds into a double helix. The RNA molecule is free to move from the nucleus to the cytoplasm for translation, and RNA polymerase may move to another gene and begin transcription once again.

RNA processing converts hnRNA into mRNA, rRNA, and tRNA.
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a. Promoter

b. Exons

c. Introns

d. Transcription

e. RNA splicing

Steps in processing

1. Add the cap – cells have different types of caps (5 cap is made up of modified Guanine)

2. 3 tail

3. Splicing is the removal of the introns

Eukaryotic organisms – interrupted gene has two parts

1. Exons – DNA sequence which is transcribed into RNA to be transferred into proteins

2. Introns – transcribed into RNA and then it is spliced out or removed from protein base

Initial RNA (hnRNA) is the same size as original DNA. In the cell the mRNA is shorter than hnRNA because the introns have been removed

RNA can splice hnRNA at exons in any number of groups to form different proteins.

Nucleic acid

4 bases

3 bases in tRNA

64 possible codons which make up genetic code
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a- Complementary strand of DNA

b- Template strand of DNA

c- mRNA

d- tRNA

e- protein

Cell cycle – sequence where one cell becomes tow cells

24 hours

Neurons never divide

Different for different cells types

Cancer abnormal cell division

1. Interface (75-90%) of cell cycle when cell is undergoing metabolism

a. High metabolic activity

b. Chemical reaction

i. G1 – growth prio to DNA replication

ii. S phase time of DNA replication

iii. G2 – growth phase after DNA replication

iv. G0 – withdrawl form cell cycle 

EX: nerve cells

2. Cell Division (10-25%0 M stage

a. Mitosis – division of the nucleus

i. Prophase – chromosomes condense the nuclear envelope nucleolus disappears

ii. Metaphase – go to the equator to metaphase chromosomes

iii. Anaphase – go to poles to anaphase chromosomes

iv. Telophase – at the poles, decondense nuclear envelope and nucleolus reappear

b. Division of the cytoplasm – cytokinesis (does not have to be exact)


Nuclear division has to be exact Mitosis

Check points

G1 /S – checks genetic DNA for mutations

G2 /M – checks that DNA is copied right

Anaphase promoting complex – checks the proteins that divide chromosomes


Associated with hereditary breast cancer ( cancer is
Translation – gene expression

Mutations

· (Change) random in DNA sequence

· Source of genetic diversity

· Can be a positive or a negative change

Categories

1. Protein may be unchanged

2. No functional effect (neutral mutation least drastic     (+)

3. Function changed     (-)

4. Protein destroyed     (-)

Neutral mutations have no effect

Prokaryotic cells – no nucleus

1. One circular chromosome

2. Chromosome replicates

3. Cell divides in half

Mitosis – no change in chromosome number

Humans (46)


46                 46

After replication

Miosis – reduces chromosome number by one half

Humans (46)


23                23



Mitotic cell division, differentiation and growth

mitotic cell division,

differentiation

and growth

Meiotic cell







Division in ovaries











Meiotic cell division 

in testes

Mitotic cell division, 

Differentiation and 

Growth

     Fusion of gametes





haploid
diploid

Diploid 46 chromosomes two sets

Haploid 23 chromosomes 1 set      gametes     Reproductive cells

1st diploid cell after fertilization is a Zygote.

A zygote undergoes mitosis and forms an Embryo.

Then the embryo forms into a baby.
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1 – nuclear envelope

2 – chromatin

3 – nucleolus

4 – centriole pairs

A – early prophase

B – Late prophase

C – Meta phase 

D - interphase of daughter cells

E – anaphase

F – telophase

G – cytokinesis

Alleles – alternate forms of a given gene that may produce structure of function 

Diploid is a 2n cell

Haploid is an n cell

Fertilization restores the diploid to a 2n cell
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A = mitosis

B – Miosis
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A = G1 – cell growth and differentiation

B = S – synthesis of DNA chromosomes are duplicated

C = G2 – cell growth

D = mitosis

Genetics: inheritance: variation

1865 Father Gregor Mendel – Austrian monk in the Swiss Alps performed 58,000 matings of garden peas

1. Genes – the functional unit of heredity

a. Inherited characteristics – flower colors of the garden peas

True Breeding or Pure breed:
Purple flowers or White flowers





Purple begets purple and white begets white


                  Purple 





White

                                                Cross a purple and a white true breed

First Filiol


Mendel expected results ½ purple and ½ white, or light purple, or white with purple, or purple with white. Mendel’s actual results were all purple in the first filiol. Mendel repeated the experiment 10X. Then he took on F1 Purple and mated it with another F1 purple. This became the F2 generation. He now saw mostly purple but some whites. 

1900 – Scientists count the number of chromosomes in a cell and define the terms haploid and diploid. Hapliod has one set of chromosomes or one set of genes. Diploid has two sets of chromosomes and two copies of a gene. Reproductive cells only have one set of chromosomes.

Allele – an alternate form of a gene

Dominent = expressed allele (P)

Recessive = masked allele (p)

1. Gene – unit of heredity

2. Haploid – one copy of a gene

3. Diploid – 2 copies of a gene

4. Allele – alternate form of a gene

5. Dominant – expressed allele

6. Recessive – masked allele

7. Phenotype – physical appearance

8. Genotype – genetic makeup

9. Homozygous – 2 identical alleles (true breeding)

10. Heterozygous – 2 different alleles

Dr Reginald Punnett and the Punnett square

Diploid cells

Miosis splits them into haploid cells

Homozygous Purple parent and a homozygous white parent 

Split the gametes.

Result all purple heterozygous purple





Monohybrid cross – one gene with two alleles

F2 offspring
Pp X Pp
Divide by miosis


Ratio – 3:1

Probability of Purple ¾ and white ¼

Test Cross PP x pp = 1 phenotype

Pp x pp = 2 phenotypes

Result ½ purple and ½ white

Cross an individual of unknown genotype to a homozygous recessive in order to find the genotype of the unknown

Gene – flower color

Allele – either purple or white

Genetics applies probability

Probability is a fraction with a range between 0 and 1 = expected event / total number of events

1 = the event will always occur

0 = the event will never occur

Product rule = probability of two or more events happening is the product of each event * each other

One allele is dominant and one allele is recessive

3 heads x 3 coins = ½ * ½ * ½ = 1/8

Dihybrid cross = 2 genes   (2 = 42 = 16)

Monohybrid = 1 gene   ( 1 = 41 – 4)

Yellow Smooth and Green wrinkled

YYSS                              yyss

       \                            /

            YySs X YySs



Probability of yellow ¾



Probability of Smooth ¾


Probability of green ¼



Probability of wrinkled ¼

Probability of Yellow Smooth is ¾ * ¾ = 9/16

Probability of a Yellow Wrinkled is ¾ * ¼ = 3/16

Probability of a Green Smooth is ¼ * ¾ = 3/16

Probability of a Green wrinkled is ¼ * ¼ = 1/16

Ratio is 9:3:3:1

Homologous chromosomes – similar but not identical 

Human 23 pairs of chromosomes from each parent – total of 46 

1 – 22 Autosomes

23 sex chromosomes

Phenotipic ratio 




Genotypic ratio

3:1






1:2:1

PG 226 figure 12-11   

Variations to dominance

1. Incomplete dominance


Red Parent


White Parent


      RR                         X                            WW

                           


  Pink flowers



      RW

Both parents expressed dominant alleles in the F1 


Red (RR) – 1

Pink (RW) – 2

White (WW) – 1

Phenotype = 1:2:1

Genotype = 1:2:1

Incomplete dominance – mixing or blending of phenotypes

Both dominant alleles because they are expressed in the F1

RR   X   WW

Pink flowers







Red = 1







Pink = 2







White = 1







Phenotypical ratio = 1:2:1







Genotypical ratio = 1:2:1

2. Codominance

Blood types

Independent allelic expression –proteins won’t mix

Human Genetics

Pedigree – family tree  family history

Ex: height 

Controlled by many genes – polygenic inheritance 

Average height in the middle if you cross a tall person with a short person

Adults diploid

Meiosis

Gametes     23 egg/23 sperm

Fertilization 
46 zygote

NONDISJUNCTION – error in meiosis you can end up with an extra chromosome 

Trisomic

Trisomic 21 – Downs Syndrome

Amniocentisis – looks at chromosomes

They look at Karyotype – organization of chromosomes by size

1 being the biggest and 22 is the smallest

Autosomes are involved in metabolism

Sex chromosomes determine gender

Large X         Small y

XX – girl

Xy – boy

Mother always donates an X

Father donates an X or a y

Hemophilia gene is on the X chromosome

Nothing on the y chromosome

H – normal phenotype

H – bleeder

XHXh

Alleles on the X chromosome you have to list it on the superscript

Gender determined by the father 

Colorblindness in carried on the X chromosome

Biotechnology – application of biology for a commercial purpose

Type 1 juvenile diabetes

Type 2 Adult diabetes

It uses genetic engineering to manipulate genes

Recombinant DNA 

Chimeric molecule 

Donor DNA (human insulin gene)        Vector (molecule that can replicate and make lots of donor DNA)

 4 Steps to make Recombinant DNA molecule

1. Isolate DNA – both donor and vector DNA

2. Cut or manipulate DNA – restriction enzymes ( 2nd most important discovery)

Endonucleases (enzymes) speeds chemical reaction and manipulates from inside the DNA

Palindrome – it recognizes palindromic sequences     RADAR

Made in bacteria    There function is protection of bacteria against viruses.

3. Join vector and donor DNA using DNA lygase

Take the chimeric molecule through transformation into a bacteria to make a transgenic cell

4. Amplify – transformation

PG 253

Pg 254

Retrovirus – HIV /aids

Used in gene therapy but they can also cause disease

Genome – 5 genes in a sequence

Break genomes up and put it into plasmids

Library – collection of DNA sequences placed into vectors that represent an organism

Retrovirus’s genome is RNA not DNA

Retrovirus transcriptase changes RNA into DNA

Retrovirus

1. Infection

2. RNA -> DNA

3. Integration into chromosomes – provides stable integration

4. Viral genes are expressed which cause cell to burst

5. Lysis – cell bursts letting out viruses which go back and attack T cells

Retrovirus can also be used to move door DNA around a cell.

There must be a probability of a virus.

Gel electrophoresis

Molecules separate by size.

Move to the positive side because the phosphates are negatively charged.

The smaller the molecule the farther they will go.

PCR Polymerase Chain Reaction

Method of making DNA

Steps in PCR

1. Take DNA double helix and make single strand DNA at 95° called DENATURATION

2. RENATURE with primers    50°

3. Make more DNA with DNA polymerase     EXTENSION      72°

Polymerase gets destroyed when boiling

Thermus Equaticus – bacteria that lives in hot springs 

Scientists use a polymerase for this type of bacteria because it likes to work in boiling water

Analyze DNA – DNA molecules grow in the dark

Genes on microchips read with a chip reader

Chip errays 

Gene errays

Gene therapy

Theology

400-300 BC

Plato – perfect beings

Aristotle – taxonomy ( ladder of hierarchy)    PG 278

Evolution  - a theory that describes the life forms on the planet in the past, the present, and the future

Species can by perpetuated

99.9% of all species are extinct

1600 – 1800

George Cuvier  - Catastrophism      PG 280

Catastrophic or negative events create or destroy species

James Hutton – Uniformatarianism

Charles Lyell – the earth is hardly ever changing and when it does it changes very little (gradual change)

Lamark – Inheritance of Acquired Characteristics    (use or disuse)

Characteristics cannot be passed down from generation to generation. These traits are unique to you. 

1859

Charles Darwin – Galapacos Islands

The Origin of the Species by means of natural selection

Methods of comparison

1. Fossil records – remnants these are the oldest and most simple/primitive

2. Comparative anatomy 

a. Analygous – they look the same, perform the same, but different ancestors 

Wings in bats and wings in flies

b. Convergent evolution – structures arise by chance with no common link or ancestor

Hemologous – may look the same or not but they may perform a similar function


             common ancestor        wings in bats – arms in human

Vestigial – appendix      Evolutionary remnant of a structure that no longer has a distinct function

3. Embryology – early development even found in the most complex organisms         

These organisms have some primitive structures in the embryonic stages (gills)

4. Molecular biology – strongest piece of evidence that all organisms are related by gene expression  (genetics)

1920/30

Mendels and Darwins theories are combines

Population – a group of organisms in a given area      It is subjective

Gene Pool – total # of alleles in a population

Allele frequency - % of an allele in a population

1908  Hardy Weinberg Theorm               PG 302

This theorm describes a population that does not evolve     It is fictitious 

P = frequency of one allele

Q = frequency of 2nd allele

P + Q = gene pool or total number of alleles

P + Q = 1 according to probability for haploid organisms

P2 + 2pq + q2 = 1 for diploid


Homozygous                heterozygous                      homozygous

Conditions for Hardy Weinberg

1. Large population to minimize genetic drift

Changes that occur have a bigger impact in a smaller population

a. Bottleneck – shrinkage in population due to a disaster which ends in a genetic drift 

The new population is different

b. Founders Effect – (Lancaster)

2. Isolated population – minimizes genetic flow

3. No net mutations – mutations are rare but they drive evolution

105 to 106    Can be spontaneous organisms adapt by changes in DNA

4. Random mating – in reality organisms mate in order to produce the best offspring

5. No natural selection – mutation causes change in DNA

+ mutation will leave more offspring

-mutations organism leaves less fertile offspring

Biases to Natural Selection 

1. Directional selection – take out one of the extremes   curve shifts and you loose one side of the bell curve

2. Stabilizing selection – take out both sides and select for the middle or average

Specialization – the process of creating a species

Species – a group of organisms that produce fertile offspring . They can be perpetuated.

In flies: Drusophilia Melangastor can mate with a Drusophilia Simulans, but their offspring will be infertile. They have enough in common to reproduce, but not enough to leave liable offspring.

Allopatric specialization 

· isolation followed by change in DNA 

· genetic divergence

Sympatric specialization 

· Ecological isolation (different food supplies)

· Polyploidy

· Change in the # of chromosomes

· Tetraploids – 4 sets of chromosomes

Isolating Mechanisms

1. Pre-mating

a. Geographical

b. Ecological (mode of nutrition)

c. Temporal (time of fertilization)

d. Behavioral (mating behavior)

e. Mechanical incompatibility (great dane and a tea cup poodle)

2. Post-mating  ( can fertilize but not bring to fruition

a. Gamete incompatibility – chromosome #’s are different

b. Hybrid inevitability – can be fertilized but cells are not completely compatible; forces spontaneous abortion 

c. Hybrid infertility – can have offspring but they are sterile so only the parents can produce offspring

 99.9% of all species are extinct

Multi cellular organisms are made to get bigger
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